There is an assumption that oral senses have important roles in development and production of speech sounds. Objectives: The aim of this study was comparison of oral stereognosis ability and response time in two groups of children with cleft palate as well as normal children.
Background
Sensory systems and sensory control are important in voluntary motor patterns involved in speech (1) . Sensory feedbacks such as auditory and kinesthetic are necessary for normal development of speech (2, 3) . Oral sensorimotor function has an important role in speech (4) . Stereognosis is the ability to perceive the form of an object by using the sense of touch (5) and oral stereognosis is the ability to recognize the form or shape of objects placed in the oral cavity without use of vision (6, 7) . It is the most highly developed and complex sensory function which is conveyed by trigeminal nerve and involves sensory information from mucosal receptors, specifically tongue, and receptors in the palate (8) (9) (10) (11) . Accurate sensory input and normal integrated motor activity are essential for normal oral functions such as speech (7, 12) ; thus, poor oral stereognosis can affect the oral motor behavior, which is involved in articulation of speech sounds (9, 12) . Oral discrimination test can be used for evaluation of oral perceptual abilities. This assessment can be beneficial in planning and evaluation of the therapeutic effect. Knowledge of kinesthetic feedback in speech expression could affect the speech production and perception (13) . Several researches have indicated that oral stereognosis ability is relevant to speech production. Andrews reported that children with cleft palate and articulation disorders have more errors in oral discrimination (14) . It's noted that ability of two-point discrimination was poor in children with misarticulation of /r/ (15) . In this function (oral stereognosis), anatomical areas such as lingual-palatal ones are involved (8, 16) . General or local pathology in the palate, i.e. cleft palate, can affect the oral stereognosis. Although the contribution of palatal sensitivity in development of speech is not well recognized, it is assumed that it has a role in acquiring normal articulation (17).
Objectives
The purpose of this study was to compare the level of oral stereognosis in children with cleft palate and normal children, six to nine years old. It was hypothesized that oral stereognostic ability would be poorer in patients with cleft palate because of their pathological condition.
Patients and Methods

Participants
In this cross-sectional study, oral stereognosis was investigated in 20 children with cleft palate, six to nine years old, who had passed the first operation, with normal intelligence. These children were selected from speech therapy clinics heterogeneous in type of cleft palate (unilateral). The inclusion criteria were: 1) Unilatreral cleft palate without cleft lip 2) Children who did not have orofacial syndromes 3) Lack of speech and oral apraxia (use of informal test) 4) The ones who had passed the first operation. The control group consisted of 40 normal children (the same age) with normal IQ levels and no speech-language disorders, randomly selected from schools in Tehran, Iran. The aim of oral stereognosis was recognition of shape and its time. Parents of all children (cleft palate and control groups) signed written informed consents. The children's IQ levels were determined through Wechsler test by a clinical psychologist.
Procedure
From the first oral stereognosis test designed by Grossman (14) to date, this ability has been tested in different ways, but has not been significantly modified. In this study, stereognosis investigation was made according to (15) . The test consisted of identification of objects with different shapes and surface alterations, when placed in mouth and without visual aid. Thirteen pieces were made of acrylic self-cured with dimensions of 5 × 5 × 1 mm and affixed with dental floss to prevent swallowing ( Figure 1 ). Three of these pieces were used in different orders for some participants. The test was carried out in a quiet environment and by one examiner. Pieces with different shapes were put in the oral cavity. Subjects were asked to use their tongue and palate to identify the shape and avoid biting the test pieces. The 10 presentation pieces were put in random order. Children had to point out the corresponding shape on the chart. Correct and incorrect responses as well as the time of identification were recorded. Dichotomous scoring was used; each child's response was scored as 1 for correct response or 0 for incorrect response. The time taken to identify the object was recorded using a chronometer. To ensure of accurate response, each of the 10 pieces was presented twice randomly and the score of each piece was recorded after the second presentation.
Data Analysis
Independent t-test was used to examine the differences between the two groups (cleft palate and normal children). A probability of less than 0.05 was accepted as significant. Data analysis was done using SPSS version 11.5 for windows.
Results
The studied group consisted of 20 children with cleft palates and 40 normal children. The age characteristics of the two groups are shown in Table 1 . There was no difference between the ages of the two groups (P = 0.519). Table 1 shows oral stereognosis ability scores between cleft palate and normal children. The oral stereognosis ability score in normal subjects (mean = 7.50, SD = 1.80) was significantly higher than the children with cleft palate (mean = 4.1, SD = 1.85). However, significant difference was found in the oral stereognosis ability score between cleft palate and normal children. Statistical analysis showed significant differences in the oral stereognosis ability response time between the two groups. The oral stereognosis ability response time (seconds) in normal children (mean = 2.02, SD = 0.14) was significantly shorter compared with those of children with cleft palate (mean = 2.21, SD = 0.21) ( Table 1 ). 
Discussion
The purpose of our study was to evaluate the oral stereognosis ability in individuals with cleft palate and normal children six to nine years old. The results can be used to better understand the status of oral stereognosis in this population and develop intervention programs for children with cleft palate in the early years of their lives. Oral stereognosis ability has been studied in several researches to evaluate the oral perception (6, 7, (14) (15) (16) . This test is designed to evaluate the overall sensory and oral motor abilities. Oral stereognosis assessment may help the speech pathologist in planning treatment programs for children with oral dysfunctions. In various researches, different methods have been used for assessment of oral sensitivity, such as interdental size, oral form recognition, and two-point discrimination. In this research oral form of cognition and time of response was studied (7) . The present study outcomes demonstrated that oral stereognosis ability was low in children with cleft palate in comparison with normal children. In spite of the differences in form and size of the pieces used for oral sensitivity assessment, results of our study were in agreement with those of previous researches. Engelen reported that combination of sensory inputs from the tongue and palate had a core role in oral perception of size (18). Hochberg and et al. studied oral stereognosis in patients with cleft palate, and reported that their stereognostic ability was inferior to that of normal subjects (19, 20) . Andrews previously noted that subjects with cleft palate had poorer performances compared with healthy subject in oral form discrimination (21) . We expected lower oral stereognosis scores for patients with cleft palate, simply because their palate conditions reduced perception of the oral cavity. Another more probable reason may have been the articulation disorders and reduction of speech movement in oral cavity, which may affect the sensory input coming from palate mechanoreceptors, not strong enough to confer higher stereognostic ability. The second reason was in agreement with previous researches (19, 21) . Regarding the time of oral cognition, Uchiyama et al. reported that individuals with cleft palate had delay in the response time (22) . In the patients studied, oral sensory function of the palate was significantly decreased. Surgery procedures entail manipulation of the palate to correct craniofacial deformities in children with cleft palate, which can affect craniofacial neurosensation including oral stereognosis ability. Evidence indicates that oral stereognosis has a significant role in speech. Hence, it seems necessary to evaluate and reinforce the intraoral sensation of these children in speech therapy programs.
